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SUPPLEMENTAL JOINT REISSUE DECLARATION 

TO: The Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

Petitioners, (1) Bill L. Davis, residing at 1 126 Tipton Road, Irving, Texas 75060; and (2) 
Jesse S. Williamson, residing at 5738 Caruth, Dallas, Texas 75209, and being both United States 
citizens, declare that: 

1 . We verily believe ourselves to be the original, first and joint inventors of the 
invention described and claimed, and of the discovery described, in U.S. Patent 5,630,363 and 
in the specification thereof, and for which invention and discovery we solicit a reissue patent. 
We affirm the statements made in our original Reissue Declaration filed May 20, 1 999, for which 
we have further amended the specification and claims. 

2. Petitioners verily believe that, because of what might be deemed errors in the 
specification and claims of U.S. Patent 5,630,363, that said '363 patent might be inoperative or 
invalid (a) by reason of Petitioners claiming in some instances more, and in some instances less, 
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than they had a right to claim in the '363 patent, or (b) for the reason that the '363 claims might 
be interpreted as failing to particularly point out and distinctly claim the subject mauer which 
the undersigned Petitioners regard as their invention. There also exists certain errors in the 
specification including, but not limited to, minor stenographical errors. Petitioners declare that 
all of these errors sought to be corrected arose through their unfamiliarit}' with U. S. patent 
practice, and/or through inadvertence, and were all without any deceptive intention. Specifically 
Petitioners declare that all errors being corrected in this reissue application up to the filing of this 
oath and their original oath, and the amendment submitted herewith on March 9, 2000, 
respectively, all arose without any deceptive intent. Petitioners seek to correct these errors 
through amendments to their specification and claims, and endorse the amendments set forth in 
Exhibit "A" hereto. 

3. Petitioners are informed that under 37 C.F.R. § 1 .56(a) that a duty of candor and 
good faith toward the United States Patent and Trademark Office ("Office") rests on the 
inventors, on each attorney or agent who prepares or prosecutes the application and on every 
other individual who is substantively involved in the preparation of prosecution of the 
application and who is associated vdth the inventor, with the assignee or with anyone to whom 
there is an obligation to assign the application. Reissue petitioners are now further aware that 
all such individuals have a duty to disclose to the Office information that each is aware of which 
is material to the examination of the application and that such information is material where 
there is a substantial likelihood that a reasonable examiner would consider it important in 
deciding whether to allow the application to issue as a patent. Reissue petitioners further 
understand that the duty is commensurate with a degree of involvement in the preparation or 
prosecution of the application. Reissue petitioners are now informed that the duty of disclosure 
may extend to their own activities prior to the filing date of the application leading to the '363 
patent. 

4. Petitioners further declare that their '363 patent specification teaches a combined 
lithographic/flexographic process having a plurality of successive printing stations for depositing 
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a series of thin, controlled layers of ink or coatings, including, but not limited to, printing color 
images, on one or both sides of a substrate in a continuous in-line process. In one embodiment 
of the method of their invention, one of the stations prints a first color image using the 
flexographic process, and at least one of the successive printing stations prints a second color 
image over the first color image using an offset lithographic process in the continuous in-line 
process. Consistent with the teachings in their specification at col. 2, lines 49-58, reissue 
applicants teach specifically that in offset lithography, "many sheet fed presses can perfect (print 
both sides of the paper) in one pass through the press." 

5. Petitioners have noticed several potential errors are found in the '363 patent. 
First, Petitioners further declare that in one embodiment of their invention, the reverse side of 
the substrate may be printed subsequently by lithography and subsequendy coated. Petitioners 
believed as of both the filing of their application and the issuance of the '363 patent that the 
independent and dependent claims clearly covered such an embodiment. Petitioners believed 
that to one of ordinary skill in the printing art, the language of printing "over" the substrate (see 
col. 4, lines 29 and 43), as well as other uses in the specification of the term "over" (e.g., col. 4, 
line 38 and col. 6, line 3), clearly taught one of ordinary skill in the printing art that the reverse 
side of the substrate may also be printed and coated in the continuous in-line 
lithographic/flexographic process described in the '363 patent. Petitioners did not appreciate, 
both as of the time of the filing of this application and at the time the '363 claims as issued were 
presented and allowed, that their method and apparatus having the term "over" might be 
interpreted (actually misinterpreted) so as not to include the alternative of the reverse side of the 
substrate being printed by offset lithography and coated. Such error, if it occurred, was 
inadvertent and wdthout deceptive intent. Petitioners did not contemplate that absent dependent 
claims, such as claims 42-43 newly presented, or claims such as the new claims in the alternative 
tracking specifically the language of col. 2, lines 54-55 with the limitation of printing on the 
reverse side of the substrate, such a misunderstanding could occur. Accordingly, Petitioners now 
seek by way of this application for reissue to add claims 42-84 to eliminate any ambiguity in the 
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coverage of those claims so that the claims clearly provide that the continuous in-line 
lithographic/flexographic process of the '363 patent can include perfection, e.g., on a perfector 
press. 

6. Second, Petitioners further notice the errors in independent method claim 29, 
containing the term "on top of in the last step (col. 1 1 , line 54) and in related dependent claim 
34, containing the broader term "over" (col,. 12, line 6). Hence the dependent claim is broader 
than the claim it depends on. Such errors render claim 29 partially inoperable, and claim 34 
potentially invalid. Such errors were inadvertent, and occurred without deceptive intent, for 
which reissue applications seek correction. 

7. Third, Petitioners are concerned that certain of their claims, e.g., claim 1 , may be 
misunderstood as limiting the interpretation of the term "image" to ink, and worse yet, a color 
ink. Consistent with the specification, e.g., col. 1, lines 18-25; col. 4, lines 12-13; col. 6, lines 
46-47, newly presented claims 44-84 require that surfaces at each station be deposited with 
layers of ink or coating materials so that any ambiguity is avoided. 

8. Stenographic errors occurred in the original patent in the spelling of "Pantone" 
under "Other Publications" listed as prior art, and of the spelling of "flexographic" at col. 1 , line 
20. The short-hand abbreviation of "flexographic" as "flexo" at column 3, line 59 should be 
corrected. Clarification is made of col. 4, lines 46-51 of the specification consistent with the 
remainder of the specification. All errors occurred inadvertently and without deceptive intent. 

9. With respect to each of claims 1 -4 i , as further amended, and new claims 42-84, 
we declare that we believe we are the original first and joint inventors of the subject matter . 
therein claimed and for which a reissue patent is sought on the invention set forth in the attached 
specification entitled COMBINED LITHOGRAPHIC/FLEXOGRAPHIC PRINTING 
APPARATUS AND PROCESS, a copy of which amended specification is attached hereto as 
Exhibit "A"; we hereto state that we have reviewed and understand the contents of this amended 
specification, including the amended and new claims. As indicated above, we acknowledge our 
duty to disclose any and all information which is material to examination of this reissue patent 
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application in accordance with 37 C.F.R. § 1 .56(a). We further declare that we do not know and 
do not believe that said invention was ever known or ever used in the United States of America 
before my invention thereof, or patented or described in any printed publication in any country 
before my invention thereof, or patented or described in any printed publication more than one 
year before the filing date of the first appHcation leading to the '363 patent; or in public use or 
on sale in the United States of America more than one year prior to the date of the first 
application leading to the '363 patent; further, that said invention has not been patented or made 
the subject to any inventor's certificate issued before the filing date of the first application 
leading to the *363 patent in any country foreign to the United States of America on any 
application filed by me or our legal representative or assigns more than twelve (12) months prior 
to the filing date of said first patent application in the United States of America, and has not been 
abandoned. 

The undersigned Petitioners declare further that all statements made herein of Petitioners' 
own knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 1 8 of the United States Code, and that such willftil false statements may jeopardize 
the validity of the application of any reissue patent issuing thereon. 




Address: 1 1 26 Tipton Road 

Irving, Texas 75060 
Citizenship^^^USA 

S. ^AJiifiamson 
Address^ ' 573 8 Caruth Street 

Dallas, Texas 75209 
Citizenship: USA 

Date: March 9, 2000 
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ABSTRACT 



A combined lithogrqihic/flcxographic pristiiig psooess hnv- 
iag a plurality of successive jsiattng statioiu for fl 
color images on a substrate to a caotumous in-line process. 
One of the stations prints a first color image usisg the 
flexogtaphic process and at least one of the socoessive 
printing stations prints a second color imnge ova the first 
color image using an offset lithographic prooeu in the 
continuous in-line process. 

41 aoims, 1 OfQwing SbeA 
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COMBINED UTHOGRAPHICy 
FLEXOGRAPHIC PajNTING APPARATUS 
ANDPaCCESS 

BACKGROUND OF THE INVENTION 

1. Fidd of the Invendon 

The present invention reliiies in generol to printing 
mschines and processes and is psiticulm to a combined 
h'thogRpM e^flegcogrsphic in-Une printin g i^ip^rcias and pro- 
cess. 

2. Desaiption of Related Ait 

As used herein, the following tsms have the meanings 
indic&ied: 

ANILOX ROLLER 

A steel or ceramic ink metezins rolls; Its surface is 
engFEived with tioy, unifcim cells that cnry oitd deposit a 
t hin, ctnurolled bver of ink film or continft m^ gr i^l onto the 
plate, in [flexo] flexoeraphic presswork, aniiox rollers transfer a controlled 
ink film from the rubber plcse (or lubber-cc^rezed roller) to 
the web to print the imnge. Aniiox rollers also used in 
remoisteaiabie glue units and to create **scTfit(ik-Qnd-siii£r* 
ywi f ufn? cds. 
ANILOX SYSTEM 

The inldng method commonly employed on fiexogrsphic 
presses. An elastomer-covered foimtain roller supplies a 
controlled ink film &om the ink pan to the eogmved meter- 
ing roUec Aft£T ink floods the mstenng roller, the fountain 
roller is squeezed or wiped usually with a doctor blade to 
remove the excess ink. lite ink that remans on the metering 
roller is then transf sied to the vatibet printing pkie, 

coAim 

A device with a poo to contoin the coating material, a 
roUo' partially immased in the coating nvi yg ri M contained in 
the pan, and a cooter roller to m£t0 off a onifoim film of the 
coating m ifterifli and tsppfy it to the priittlng plate. 
COATING 

Aq utdiroken, cle^r film applied to a substrate in layers to 
protect and seal it, or to nuike it glossy. 
FLEXOGRAPHIC INK 

A quick-diying, fluid ink tfact is tu^ily volatile cr an ink 
thct can be water based and Qonvolatil& 
FLEXOGRAPHY 

A method of rotary letteapress priotins riinTrtgf?ized by the 
use of flesibief ruUier, cx plastic plcteo with raised im^ 
areas and fluid, lapid'^&cyiQg inks. 
HALFTONES 

Dot-pattern images that have the appearance of 
continuous-tone images because of the limited resolving 
power of the hu m»n eye. This limitation accounts for an 
optical iUusion; gmnii halftone dots, when viewed at the 
nonnal reading distance, cannd be resolved as individual 
dots but blend into a continuous tone. 
LITHOGRAPHIC PLATES 

A lithographic plate is precepted with o light-sensitive or 
otherwise imageable coating, and the sepcratton between the 
image and nonimage areas is mnintniir*^ chemicaliy. The 
image areas msist ink reoqttive and refuse water and the 
nonimage areas must be wate? receptive and reftise ink. The 
wider the di£feienoe maintained b^een ths ink receptivity 
of the inmge areas and the water recqutvity of the nonimage 
creos, the bsSXa the fdde will be, the eaais it will run on the 
press, and, consequenfly, the better the printing. There are 
severe! types of Uthographic pktes. The plate is on im^e 
canler ihcl Is said to be planogrophic, or fl£i cud smodh. 
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LITHOGRAPHY 

A printing process in winch the image carrier or plaie is 
chemically treated so that the image areas are receptive to 
ink. 

5 OFFSET PRINTING 

An indirect printing method in whidi the inted image on 
a press plate is first transferred to a rubber blanJcet, that in 
turn "ofifscts" the inked impression to a press sheet In offset 
lithography, the printing plate has been photochcmicaUy 

10 treated to produce image areas recepctve to inlL 
SLURRY 

A watCT suspension of fibers or the suspension of pigment 
and adhesive used to coat p^)crs. It may also indnde a 
suspended metallic material $ucfa as onifona-sized metal 
15 particles or nonuniform-sized nutal partides. 
mjRAVIOLETINKS 

Minting inks containing an activator that causes the 
polymcriTatfon of binders and solvents after eaqMsure to a 
source of ultraviolet radiation. 
20 Offset lithography is a process that is well known in the 
art and utilizes the pianognqihic mi^od. This means that the 
image and noiqxrinting areas are essentially on (he 
plane of a thin metal plate and the distinction between them 
is maintained chemically. There are two basic differences 
23 between ofibet lithograpt^ and other processes. First, it is 
based on the principle that grease and water do not hmt 
Second, die ink is offset from the first plate to a rubber 
blanket and then from the blanket to a substrate on which 
printing is to occur sudi as paper. 
30 When the printing plate is made, the printing image is 
made grease receptive and water repellant and the ttot^sint- 
ing areas arc made water reoeprive and ink repeUanL The 
plate is mounted oa the plate cylinder of the ^sess which, as 
it rotates, comes in contact successively with roUers wet by 
u a water or dan^ening solution and rollers wet fay ink. The 
dauqMuing solution wets the noiqainting areas of the plate 
and prevents the ink from wetting these areas. The ink wets 
the image areas which are transferred to the tnttmt^intr^ 
blanket cylinder. The inked image is transferred to the 
40 substrate as it passes between the hlanbet cylinder and the 
inqsession cylinder. TYansfetringdu image from the plate to 
a rubber blanket before transfer to the substrate is called the 
offset prittc^le. 
One major advantage of the offset pdndple is that the soft 
43 ruU)er surface of the blanket creates a dearer impRSfloo on 
a wide variety of papa sni&ces and otha substrate mate- 
rials with both rough and smooth textures with a miiriTniim 
of press preparation. 
Offset Htfaogr^y has equipment for short, ™^'*TTn and 
so long runs. Both sheetfed and web presses are used. Sheetfed 
Uthography is used for printing advertising, books, catalogs, 
greeting cards, posters, labels, packaging, folding boxes, 
decakomanias, coupons, trading stanqn, and art reproduc- 
tions. Many sheetfed presses can perfect Quint both sides of 
55 the pi^cr) in one pass through the press. Web offset is used 
for printing business forms, newsp^>ers, prtpinsed news- 
paper inserts, advertising literaftire, catalogs, long-run 
books, encydopedias, and mn ^yiiif^ 
In offset liihogra{^y, the rubber Wim| gt surface conforms 
60 to iiregular printing surfaces, resulting in the need for less 
pressure and pr^ararioo. It has isqiroved print qualiiy of 
text and halftones on rough sui&oed papers. Ftarths, the 
substrate does not contact the printing plate thereby increas- 
ing plate life and reducing abrasive weaL Also, the image on 
6S the plate is right for reading rather than reverse reading. 
Finally, less ink is required for equal coverage, drying is 
speeded, and smudging and setoff are reduced. Setoff is a 
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ooodition that results when wet ink on the surface of the 
press sheets transfers or sticks to the backs of other sheets in 
the delivay pile. 

Thus, in sunimaiy, conventional lithographic offset print- 
ing machines or presses comprise one or moxe image 
printiDg stations eadi having a printing roller <a a plate 
cylinder to which is ^tened a thin hydrophilic, oleopbobic 
printing plate having image areas wfaidi aie oleophilic and 
bydropbobic and background areas which are oleopbobic 
and bydrcqihiJic The plate suiface is continuously wetted 
widi an atpieous ftjt mping sohitian which adheres only to the 
background areas and inked with oleo-resinous inks which 
adhere only to the image areas of the pl nfft as wet infc* The 
ink is offset transferred to the rubber surface of a contacting 
blanket cylinder and then retzansfctred to the receptive 
suiface of a copy web or a succession of copy sheets, such 
as p^>er, wi& an inqnession cylinder and the ink air dries by 
oxidation and cming after passing duougb a drying station. 

It is also known to provide the printing '"''rf*'"^- with a 
downstzeam coating station having a hInnVrt roller associ- 
ated with a coating plication unit for the plication of an 
overall protective coating over the entire printfrl area of the 
copy sheets or web. 

It is known to q>ply pattern coatings of protective com- 
positios by means of blanket rolls by cutting into the rubber 
suiface of the blanket to create raised or relief suiface areas 
which selectively receive the coating oonqxisition from the 
plication roll for retransfer to selected areas of the cc9y 
sheets in fonn of pattern coatings. See VS PaL No. 4,796, 
556. 

Lithograj^c inks are fommlated to print from piano- 
gr^ihic surfaces which use the principle that grease and 
water do noc mix. Utfaogr^thic inks are generally vezy 
strong in color value to coiiq>en$ate for the lesser amount 
applied They are among tt^ stroi^est of all inks. The 
average amount of ink transfored to the paper is about half 
that of letter press because of the double spUt of the ink film 
between the plate cylinder and the blanket cylinder and the 
blanket cylinder and the substrate on the impression cylin- 

dCL 

Problems occur in the offset lithpgrqihic process when 
attempting to print certain colars such as white and in 
particular white on other coion sncfa as yellow because the 
color white will be faint and not sufficiently strong. In such 
cases, the sheet or paper or substrate requiring the white ink 
usually has to be run through the same printer several times 
before the white beoomes sufficiently strong. 

Further, such colors are not genetaUy printable in an offset 
lithographic printing process. This means that the Sheets or 
substrate must be removed and transfexred to a second type 
of machine using the flexogt^ihic prooeas to apgiy greater 
nm o Mi ffi of ink in successive printing runs to actiieve the 
desired print quality. 

A like sitnadon occurs with dte printing of sluny-Cype 
materials such as **scratcfa-and*snifi" nr^'^ ' ff i ff which is a 
liquid vehicle with a shmy containing an encapsulated 
essence. Such liquid vehicles, because of the nature of the 
slurry, must be printed with a flexographic process because 
the anilox roller can supply greata amounts of ink to the 
flexo plate on the plate cylinder. 

Again, when a liquid vehide with a shmy having sus- 
pended material therein sudi as mrtfllHc paitldes is to be 
pdnted, an offset lithographic process cannot be used with- 
out the mixing of the aqueous sohitlon with metallic inks 
which cause a dulling of the image. Farther, the above- 
meotiosed double split of the ink film adds to the dulling of 
the image. Therefore, to achieve desired results, the printing 
must take with a flexogra]4iic printing Tqflf^'nft- 
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Thus, liquid opaque coatings or inics such as wtdte colortd 
iok, saatch-asd- sniff vdiicles, and shinies with metal par- 
ticles do not achieve desired results when primed in an offset 
lithographic process and must be transfened from the o&et 

5 lithographic in-line mndrines Co a separate mjir^ifw fgj 
printing in a squtrate run. 

Such requirements not only hinder the speed of the 
printing process but also require additional time and thus 
increase the cost of the pxin^ng. 

10 U would be advantageous to have a continuous in-line 
process in which not only offset lithographic printing could 
take place but in which, in the ^rn^ in-line process, liquid 
printing vehicles including opaque coatings, such as v^iite 
ink, and slmiies containing encqtsulated csMares or metal* 

13 lie particles could also be printed and dried not only before 
the printing of the offset Utfao^aEdiic inks but also in vrtiidi, 
after the liquid opaque coatings have been «pp tiH, an 
overcoating could be applied to the p"'*^*^ liquid vehicle 
image using the lithographic process in the continuous 

20 in-line process. 

SUMMARY OF THE INVENTION 

The present invention provides fta a continuous in-line 
printing process having a phnality of successive priming 
^ stations for printing color images on a substrate. At least one 
of the stations prints a liquid vefaide image on a substrate 
with an cpaque coating using the flexographic process and 
at least one of (he successive printing stations printing a 
second color image over the liquid vefaide image on the 
^ printed mbstrate using the Uthogrqihic process in the con- 
tinuous in-line process. 

In the novel inventive system, a sin^ in-line continuous 
printing process is used. One of the stations may print a- 
2^ liquid vehicle image on a substrate that contains a shmy 
with an encapsulated essence thoein "Hiirt^ g ^ flexo> 
grq>faic process. Another one of the stations may apply an 
overcoating over the liquid vehicle image on the printed 
substrate using a iidiographic process. Still another of the 
^ stations may prim an aq[ueous-based vehicle image inchiding 
a suspended mrtalHr material tfaereiD using the fleatographic 
process to fonn a ntfttnllfr coating and tfaoeafter at least coe 
of the successive pointing stations prints a color image ova 
the aqueous-based vefaide image using the lithographic 
offset process in the continuous in-Une psooess. 

Whenever a station is used far flexogiBpfaic ptlntlng, a 
flexographic i^ate image is placed on the ManfcFt c^lnder 
for recdving the Uquid vehicle and transfeoing the liquid 
vehide to the impression cylinder for prinring An anUooc 
so roller is assodated with the flexographic plate for si^plying 
the liquid vehicle which may be an aqueous-based vehide 
Id nrlditimi, in such case, a higb-vdodty air dryer is 
associated with the impresrioa cylinder of one or more of the 
printing stations where the printing on flie substrate is 
$5 occurring to assist in drying the ink or liquid vefaide (Hinted 
on the substrate while it is on or near the inquesaioo 
cylinder, befcR the substrate arrives at the successive 
station for «HHj^'r»nn] pri nting, or before printing occurs at 
the next successive station. 
60 Thus, if a liquid vefaide such as white inlcis to be pdnted, 
it is printed wifli a flexograpfaic process which deposits a 
greater amoum of ink <m the sobs&Bte, the ink is dried with 
a higb-velodty air dryer while the substrate is on or near the 
impression cylinder and prior to the sobstiate being recdved 
65 by the next successive statioiL If desired, at the next suc- 
cessive station the printing of the white liquid vehide may 
again take place thus ensuring the desked intensity 
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whi^css oo the substrate. SubsequeniJly, at the oext suc- 
ceeding station a photiDg may take place on top of the white 
printing and such printing may continoe at the r emainin g 
successive stations. 

Thus, it is an objea of the present invention to provide a 
plurality of successive printing stations for printing color 
images on a substrate in a continuous in-line process and in 
which some of the stations prim using the flexographic 
process and other of the stations pxint utilizing the offset 
lithographic process. 

It is also an object of the present invention to print an 
aqueous-^sased vehicle image inchiding a suspended metal- 
lic mafffri **! thcreifi using the flcxogr^hic process at one 
printing station and at least one successive printing station 
printing a color image ova the aqueous-based vehicle image 
using a lithographic process in a conlinnous in-iine process 
or placing an overcoating over the aqueoos-^iased vehicle 
image using the flexogr^hic pr o ces s and then printing at 
successive stations using the l^ographic process. 

It is yet anotha object qf the present invention to provide 
a continuous in-line printing process in which one of the 
stations prints a liquid veMcLe image on the substrate with a 
sluixy containing an encapsulated ^nit^nrT nxjng the flexo- 
gr^)hic process and at least one of the successive printing 
stations apirfies an overcoating over the liquid vehicle image 
on the printed substrate using the offset lidK>gr8pfaic process 
in a continuous in-line process. 

BRIEF DESOUPnON OF THE DRAWINGS 

These and other features of the present invention will be 
more fiiUy dlsdosed when talcea in conjunction with die 
foUowing DETAILED DESCRIPnON OF THE PRESENT 
INVENTION in which iHcft numerals represent like elgncntif 
and in which: 

FIG. 1 is a schematic view of a laior art offset lllhography 
prinring station; 

FIG. 2 is a generalized depiction of a printing station that 
may be used either as an o&et litfaogr^ihic station or a 
flexographic printing station and illustrates how the station 
may be converted torn an offitet Hthogrq)faxc station to a 
flexograpfaic station; and 

FIG. 3 illustrates die condnnous in-line process of the 
present invention conqdsing a plurality of printing stations, 
each of which can be converted torn an offset lithogr^hic 
printing station to a flexogr^diic printing statioD as wdl as 
a final coating station. 

DETAILED DESCRIFTION OF THE PRESENT 
INVENTION 

FIG. 1 is a schematic representation of a well-known 
offset lithography printing station 10 having a plate cylinder 
12, a blanket cylinder 14, and an inqiressioa cylinder 16. The 
printing Tn^iiiTn or substrate, such as p^er 20 either in 
sheet fonn or web, is fed over the inqffession c^inder 16 in 
printing contact with the blanket cylinder 14 to receive the 
image and then passes over the paper transfiBr c^inder 18 
widi the image printed thereon. An inking system 26, well 
known in the art, transfers the ink from the ink supply to the 
plate cylinder 12. This is a typical Q&et litfaogtqiby printing 
station. 

As disclosed in VS, Pat No. 4,796^36, ofbet litho- 
g ptp fai^? printing iDacfaines generally have a plurality of 
in-line liquid ai^iUcatlon stations at least one of which is an 
ink image printing station for printing lithogrqihic ink 
images on to suitable receptive copy sheets. The final 
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downstream liquid application station is a coating appUca* 
don station for printing a protective and/or aesthetic coating 
over selected portions of or over the entire inlc-image printed 
surface of the copy sheets and can also be used to print 
5 metallic coatings or slurry. As stated in U^. PaL Na 
4,796i26« two liquid application stations are shown, the 
latter including a coating apparauis and the first station being 
a conventional offset image printing statioiL The coating 
application printing station is one that can be modified to 
convert it either pennanenily or intermittently to a coating 
station from an offset lithogn^hic station. 

Such a station is illustrated in FKj. 2 haciD. The station 
30 comprises a bousing 52 which inchidcs therein a pl ftf 
cylinder 34 that is fed with an ink system of rotUen 35 that 
IS take ink from an ink supply 38 and transfer it to the plate 
cylinder 34. A blanket cylinder 40 is in ink transfer rela- 
tionsfaq) with the plate c^inder 34 and the inyrrssion 
cylinder 42 where the image is transfexred to a tubstrate 
passing between bla n kr t c^inda 40 and in^insston cylin- 

20 der 42 as blanket cylinder 40 rotates in the direction of anow 
52. This is a conventional offset Htfaogtiqihic printing sta- 
tion. When it is desired to oonvat Utax station into a f^*^ 
station, the coater apparatus 43 has a coater head 44 Indod- 
ing a supply of liquid coating and an aniloDt roller 46 that can 

25 be moved such that it can be in contact with either the 
blanket cylinder 40 for direct printing or the plate cylinda 
34 for offset printing. In dus case, the inkroUen 36 for the 
lithographic system are removed ficom engagement with the 
plate cylinder 34 In a wcU-known manna: The ooater unit 43 

30 includes a motor device 45, an aim 47, and a pivotal 
connection 48 that connects the coater head 44 widi the 
remainder of the assembly. 

As stated previously, the offset lithogcapfaic m<rhin #> of 
FIO. 2 is convated as shown therein to a coater that is used 

35 only in the last stage of an ii>-line printing process, ft has not 
been able to be used in stages other than the last printfwg 
station because the ink that is plufH oo the blanket cylinder 
by means of an anilax roller is still wet when it arrives at the 
sufascqDent stations, thus «*n«iT|g trrwar^'n g of the jTintrd 

40 material and causing a general iiiq>ossihility d printing 
other infonnaiion thereon. However, ^iplicant has modififtit 
the station shown in FIG. 2 by the addition of a higb-velodty 
air diyer 50 that is associated with the in^session cylindtf 
42 directly after the ink is transfexred from the blanket 

45 cylinder to the substrate 00 the impression cyUodecHms by 
using flcxographic inks, or aqueous coalings which ore 
oaAraUy quick-drying inika, and the high-vdodty air dryer 
50 located at the point where the ink is applied to the 
substrate on the impression cyUndet, the ink is sufficient 

JO dried when it passes to the next station that further printittg 
can take place on the printed sobstrate. 

Thus, as shown in FIG. 3, a conventional in-line ofibet 
lithographic printing machine 52 is sbowa having an appi^ 
ratns to feed p^>er into the said mrrhinft, lefiored to as a 

55 feeder 54, printing stations 56, 58, 60, 62, and 64 and a 
coating station 66. A delivery station 68 receives the printed 
mitcrial or substrates. Thus then are a plurality of succes- 
sive printing stations 56, 58, 60, 62, and 64 for printing color 
images on the substrate in a continuous in-line process^ Any 

60 one of the printing stations 56-44 can be nvwtw^^H m 
generally shown therein and as iUustrated in FSO. 2 to print 
a first color image using the fiescographic process. The 
succeeding priming stations can then print a second color 
image over the first color image pring the Hthogrtyhfc 

6S process in the continuous in-liae process. As iUustrsted in 
FIG. 2, the flexogrq)hic process pnnritfg station incfa dfi the 
blanket cylinder 40 and the impression cylinder 42. A 
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flcxographic plate 41 oo the blanket cytmdcr 40 has an 
image thereon for rccciviog the first color from the anilox 
roller 46 and transferring that first color image to the 
in^nession cylinder 42 for printing on the substrate. The 
hi^-vdocity air diyer 50 thus dries the flexogr^hic ink on 
the substrate and passes die substrate to the subsequent 
printing station. Thus in FIG. 3. station 56 may be modified 
as generally shown dierein and as illustrated in FIG. 2 and 
a flexographic ink can be printed thereon at station 56, dried 
by the higb-velodty air d^er 50, and coiqiled to subsequent 
in-line stadons 58-64 for further printing a second or more 
color images over the first color image using the offset 
lidiogcaphic process in a continuous in-line process. The 
flexogr^ihic printing station shown in FIG. 2 may print a 
liquid vehicle image on the substrate with a sluny contain- 
ing an encapsulated essence. At at least one of the successive 
printing stations 58-64 an overcoating may be applied ova 
the liqtdd vehicle image on the printed substrate using the 
Sexogrqihic process in the continuous in-line process. The 
overcoating may be an aqueous overcoating, or an ultravio- 
let overcoating. In addition, the substrate may be a sheet or 
a wcfo 20 as illustrated in FIG. 1 or it may be single shed fied 
in the continuous in-line process from the stack sheets 
shown at 54 in FIG. 3. 

Further, the modified flexogr^ihic printing station 30 
shown in FIG. 2, as stated previously, may be any one of the 
stations 56-^i4 in FIG. 3, and as illustrated by stations 56 and 
SB, and may print an aqueous-based vehicle image inchiding 
a suspended metallic material therein using the flejtogr ^tf ric 
process to form a metallic coating. Agaiti, afterit is (Med by 
the bigh-velodty air dryer 50, it may be passed to one of the 
successive printing stations for ptiotiag a color image ova 
the aqueous-based vehicle image using the offset litho- 
gr^ihic process in the condnuous in-line process. The sus- 
pended mafwiiii may fnchidft v^ifonn- sized mffnl particles 
to fonn &e metallic coating or it may include nonunifonn or 
multiple-sized metal particles to fonn the mptfliHr coating. 

The present inventiaii is especially usefUl when a liquid 
opaque coating must be {sintcd such as a white color inL In 
that case, it may be desirable to have both stations 56 and 58 
modified as shown in FIG. 3 and as iUnstrated in detail in 
FIG. X In such case, the anilax roller 46 at each station 
deiiven the white ink in tiie same pattern to the flexogrqdiic 
plate 41 on the blanket c^da 40 for transfer to the 
substrate on the inqvession cylinder 4Z As the substrate 
passes the higb-velodty drying station 50, the ink is dried 
and the second station may again print the same white 
pattan on the substrate to incrrase the quality of the white 
ink qipearance after it is applied to the substrate. 

Thus, the station or stations that are converted to fiexo- 
gnqihic printing stations may have an ink-providing mrfl nt 
46 at the printing station for applying a flexognq>hic ink to 
the hlnnlm cylinder to form the image. A substrate receives 
die flexographic ink image transfer from the blanket c^inder 
and at least one subsequent printing station in the in-line 
process receives the imago-printed substrate and prints an 
adriitioiwl coated ink image on the substrate on t<9 of the 
flexogr^hic ink image using ofiket lithogr^y. The addi- 
tional colored ink images that can be printed on tq> of the 
fiexogrqriiic ink images can be conventional lithogrqihic 
inks or watedess uiks. 

Further, the colored ink images may be printed with 
halftone screening processes. The flexographic ink image 
and the colored ink images may also be prti^t^ 1q solids 
and/or halftone {Hinting plates in sequence and in registry in 
successive printing stations to produce a nmlticolored image 
on the substrate. Furtter, the printing qjparatns may ifidudg 
a sheetfed press or a web press. 
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In the present invention, at least one of the flexographic 
printing stations prints an image with liquid vehicle shmy 
coataining an enc^sulared essence. Id another embodiment, 
at least one of the printing stations prints an image with a 

J water-based liqtud vehicle containing su^oded particles 
thai are dtha uniform or nonuoifozm in size. The suspended 
particles may be mrfnllfr partides op to substantially 16 
microns in diameter. 
The present invention may also use the TW'^llic color 

iQ printing process as disclo s ed in commonly assigned U^. 
PaL Na 5 J70,976 inooiparaicd herein by refeteace in its 
entirety. 

In one &spttx, the novelty of the present inveotioo is to 
create a flexographic printing station that can be used at one 

15 of a phnality of pinting stations in a contumoos in-line 
process and in whidi, at a subsequcat printing station, a 
lithographic process may be used to prim over the liquid 
vehicle prittfod by the flexographic stariaiL 
Thus, there has been discl os ed an apparatus for a cdii>- 

20 bined lithographic/flexognpfaic piiatiag process that 
indudes a plniality of suoxssive printing statioiu for print- 
ing color images on a substrate in a contiuiotu in-Une 
process and wherein one of die stations prints a first colar 
image using the flexo^aphtc process and at least one of the 

2S successive pdttting stations prints a second cdcr image ova 
the first color image using the litho^sphic process in the 
''"ntiiioons in-line process. 

While the invenrioa has been <**«r nbf^ connection 
with a pzefened embodiment, it is not intended to limit the 

30 scope of the bventioa to the paiticular foim set forth, but, 
on the coniraiy, it is to cover sizdi altenatives, 

modifications, and eqnivalcats as may be i nffa dwl within 
the spirit and scope of the invention as defiitfid by the 
ipptixded claims. 

33 We rinhn' 

L AppaFstus for a onmMnrrf lithographic/flexographic 
printing process coinpiising; 
a substrate; 

a plurality of successive printing stations for pHmfng 
*o coitff images on the sutetrate in a rrtnrimvwrff ja-line 
process; 

one of said stations coc^iiains a flctogt^ihic printittg 
station for printing a liquid vefaide iouge on said 
substrate with a shmy containing an encqnulated 
^ rwttce using the flexogn^faic process; 

at least one d said suooesaive pzioing tt^ioiu h»<wg q 

lithographic printing station; and 
an overooating implied over the liquid vehide image on 
^ the printed substrate at at least one of said successive 
lithographic printing statioos using Hie lithographic 
process in said contimzoas in-line proceso. 
Z. Apparatus as in claim 1 wherein said overcoating is an 
aqueous overcoating. 
^ j 3. ARianims as in dnim 1 wherein said ovenoating is an 
ultraviolet inic overcoating. 
4. Apparatus as in daim 1 wherein: 
said substrate is a p^ sheet; and 
said sppmtas indodes a sheet feeder 
50 5. Ai^nratns as in daim 1 wherein: 
said subs&ate is a web; and 
said apparatus indudes a web feedet 
6. Apporams for a combined litfaograpfai^aeaiognfihic 
pcinting {Bocess comprising: 
63 a plurality of suooesiive printing stations for printing 
color images a sub^ratc in a continuous in-line 
process; 



oce of saul stations gftmpfiring a flexognipbic printmg 
staiioa printms an aqueou$-b3sed vehide image using 
the flexogrziphic process to farm a coaxing; 

a suspended m^ji^fr nmtaial being included in said 
aqueous-based vehicle image; and 

at least one of the successive printing stations compri^ng 
an oSset lithogrqihic printing stction printing a color 
ima^ over the aqueous-based vcfaide image using (he 
off^ lidiogro^iic process in said continuous in-Hne 
pro ces s. 

7. Ap^iiatus as in claim 6 wherein said suspended mate- 
rial includes unifoim-sized metal ptnides to form said 
metallic coadns. 

8. Apparoffls os in claim 6 wfaiBreiQ said suspended mcte- 
rj ff l Incudes i^nunifonn-sized metrJ panicles to form said 
metallic coating. 

9. Apparatus as in claim 6 further including: said flexo- 
^opfaic pxintinQ station including a plate cylindsr having a 
flexogn^hic piste thereon, a hlnntet cylinder, and an 
impressioQ cyUcder; 

a flexogrqihk pi^te image tnmsfeoed from said plc^ 
cyhsder to said bkmlsa cyliods, said image bsins 
fozmfid of said metallic coaling, vi M Wnnfns^ cylinds 
emn rffirring said n ffetnj jtfe nvittng to £iid inqnessios 
cyhoder far piiating sdd fiexogr^thic plrte imioge os 
said substme; and 

an anilaat roUa ossodoted v?ilh sold floiogn^diic plate fcr 
sup^ying sfu d aqueoos-bosed vehide containing said 
suspecded m. g'"^^'*^ mnterini to said flesiognijihic p lrte . 

10. Appatom far creating a combined lithogn^tSdc^ 
flexogr^ihic printing proceao comjtiiMzE^ 

a plumliiy of sucoesaive prii^aos stotioss for priniias 
color inmges oa a substnile ia o ooz:ii2!uoi2s ia-iiQe 
pr oc ess; 

one of said strtw ufl cqinpTiy^mg a fleso^cphic pziitiiag 
stoiioQ fas printing a GdZ ccdor imo^ osing ^is Qosuh 
gn^diic process; and 

at lefUS 02e of t&3 soocessive printioQ stciions comprisieQ 
an aSsGL lithogn^thic prictiag lesion for printing a 
second oolcr imo^ ov0 ths ftm cdor ionge oaing &3 
oSis^ Uthogrcj^ process m scM coadsuois ia-fics 
process. 

11. Afp^scSas OS in ^Mm lo flzxths icchiding: 

said Eesogrsphic printiaQ stctioa iacisdiiiQ a pints 
cylicdfs; a Mnnfcet c^iads; and ca injiescina cj^i^ 
den 

a flexogicphic plm oa said pic^ cy!iQ£^. 

on onilox roller "^o^"**^ wlt^ said ^eac^c^ihic plate for 

su{9lying a first color to said flsco^cjiMc piote to fbiia 

said flrctt color imnge; ocd 
said Uonlset cyUnda' receiving sdd first color image &om 

said plate cyUnder and tromsfemng said first color 

imogs to said inqiressioa cyUttdsr for printing oa said 

substrcte. 

IX Appcjntm far creating a combined Uthogn^ic/ 
fl?T t 4^ gr *''pttf'C printing prpcsss c^TTj^'^^^^g- 
a substzute; 

a plioaHty of successive primioQ stodoas for priotSog 
COlCT images on the SUte3lC£8 1Q O an'srimigan io-fiQe 
process; 

at least soccesdve ones of said pricriog statioss bsang 
fleKognqthy stcdoss ai!d cos^triain^ 

(1) a su^y of liquid cocdno; 

(2) 0 plate cylinds* associate with a blanfset cylinds, 
said plate cylinder having a flesogrcphic plate 
thereon; 
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(3) an anilox roller auodaied with uid liquid supply 
coatiiig and said pUie cylinda for delivehog said 
liquid coating to said flexograpbic plate to form as 
iioage for transfer to said hUnW* cylindcn 
s (4) an impressioa cylinder for receiving said liquid 
coating image transfored from said blanket cylinder 
and printing said image on said substrate, said ti 
least two flexography stations pnnting (he same 
liquid coating image in swinrare and in superim- 

10 posed relationsh^; and 

at least one offset lithographic printing station for receiv- 
ing said substrate and ptinting over said Uguid fXTfl ting 
image. 

15. Apparatus as in claim 12 wfaoein said liquid coatisg 

11 image printed on said substrate is a white color ink. 

14. Apparatus as in claim 12 further incfaiding an air dryer 
associated with each of said tmpresaiia cylindcn on uid 
flexography stations, said air dryer having grffl^-f^ air 
velodty for drying said liquid coadog before the sobstnue is 

20 traosf cned to the successive pdndng statioQ in said contisa- 
ous iit-Une process. 

15. Apparatus for a combined Uthogtaphic^flsxogn^diic 
printing process comprising: 

a plurality of successive printing stations for printing 
^ color images on a sidstnle in a condnuoos iodine 
process, said printing stations including both Utbc^ 
gr^duc and flexogr^dc printing stcrions; 

a blanket cylinder at at least a first one of said flexo- 
^ gr^hic printing statiofls; 

flexograpbic ink-providing means at said at least first one 
of said flexograpfaic ptindng statiou for applying a 
flexograpMc ink to said blanket cylinder to form an 
iittage; 

35 a substtate for receiving said flexogn^Uc ink image 
transficned from said blanket cylinder and 
at least one suhse qu eitt Utbogn^hic prindng siotion in 
said in-line process for receiving said image printed 
substrate and printing an fi<1<1fttT*Twil co lored Ink imnge 

40 OQ said substr&tB on top of said flexogn^hlc ink imz^ 
using o&et liihograpfay. 

16. Apparatus as in claim 15 ftuther comprising; 

a plate cylinder at said st least first one of sdd flcxo- 

g ptp tjjg statioss^ 
a flexogciqifaic plate on said plate cylinder for receiving 

and transfcning said flexognt^Aic ink to said H*"^^^ 

cylinder and 

said fiexogr^ihic ink-providing means induding a flexes 
50 graphic ink supply and an adiox raUcr niiwrintfd with 
said flexogrqthic ink SQppty fbr tninafenlng sold flexo- 
grapbic ink to said flexogitipiiic plate. 

17. Apparanis for a combined litfaogpipbic^exogcqiluc 
printing process for pzintiog & mnirteni n Ted image w"prf*^ 

33 ins: 

a plurality of successive printing stndons for panting 
color on a substrate in a conttnnoQs ia-line process, said 
printing stations irw^niting both Ulhographic and flexo- 
grapbic prin*i"g statioBg; 
60 at least one of said flexogn^faic priattfig statloas having 
(1) a plate cylinder and a blanket cyHnrfff, aid plate 
cylinder ****'H*^wg a flexogtqddc plitt having an 
image thereon for tnmsfenins a flexo^^qibic color 
ink image to said blanket cylinder; 
65 (2) an etched anilox roller for q^lying a flcxogrsphic 
ookv ink to said flext^rcphic plate on said pl"<»^ 
cylinder 
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(3) an impressioQ cylinder in inJc-transfer reUtiooship 
with said biaoket cylimler far transfcmng said ttxo- 
gfipbic color iok image from said Manify* cylindo' to 
said substrate; and 
at least one of said succeeding printing stations being a 
lithographic printing statioa using offset Uthogra^y 
for printing adriirinnai colored inlc images on top of said 
flexographic ink. image. 
1& Apparatus as in claim 17 wherein said addidonal 
colored ink images are formed with litfaogn^c inif*. 

19. Apparams as in claim 17 whoein said colored ink 
images are formed with waterless inks. 

20. A^aratus as in daim 17 f^sther indndiog an air dryer 
adjacent to said impressioa cylinder for drying the flexo- 
graphic ink image transfored to said substrate before said 
adrifrionnl colored ink images are thereon. 

2L Apparatus as in daim 17 fisiher *»irin rf|ng halftone 
Fdntlog plates for printing said colored ink images. 

22. Apparams as in daim 17 wherein said flexogra^ibic 
ink image and said colored ink images are pri nt*^ as solid 
colon and/cr with halftone priotLDg plates in sequence and 
in registry in said successive priming stations to produce 
said multioolored image on said substiat& 

2X Appantos as in daim 17 wherein said priming appa- 
ratus includes a sheet-fed press. 

24. Apparatus as in claim 17 wherein at least one of said 
Acxofftfbic printing stations prints said flexographic ink 
image with liquid vehicle shmy <^y«ining fnfu pi ffila tM 
esscpoB. 

21 Apparatus as in claim 17 wherein at least one of said 
printing stations prints said flexographic ink image with a 
water-based liquid vehicle <vnititimng m speeded partidet. 

26. Apparatus as in daim 23 wherein said sospeaded 
pa y tjc* ^ are unifarni in size. 

27. Apparams as in claim 25 wherein said suspended 
pajtfrlfts are oonuniform in size. 

25. A^aiatus as in daim 23 wherein said suspended 
partides are metallic panides. 

29. A mT*h94 ot rm iW"i n fl litbogr&pliy and fle3togn^>hic 
printing in a continaous in-litie process comprising the steps 
of: 

providing a plurality of successive lithographic/ 

flexographic printing stations for printing colored ink 

images on a substrate; 
piintins a flexographic Ink image on said substrate at at 

least one of said flexographic stations; 
tmnsfexring said printed substrate to at least one sobse- 

qoeot printing stotion in said cpntinuoos lihlise pr(y 

cess; and 

pTitrtlng oolcaed ink images on top of said flcatogr^rfiic 
ink image at at least one of said subsequent lilbogn^ihic 
printing stations with aa offiut Uthogrqdiic joocess. 
30l a method as is claim 29 flnlfaer ^f u n p rj^f ng the step 
of drying said flexographic ink image on said substrate with 
an air diya paci to printing said oolorBd ink images thereon. 

3L A method as in daim 29 ftzrther Indnding the step of 
ptiniing a coating on top of said oolored Ink images at one 
of said plnrolity of subsequent printins stations. 

32. A method as in daim 29 wherein said oolared inks 
f aiming said colored ink images are waterless. 

33. A m^hod as in daim 29 wherein said colored inks 
faming said cdored ink images are in a sdvent-based 
liquid vehideL 
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34. A method as in claim 29 fuither including the steps of: 
printing a sluiry on said substrate a any of said printin g 

stations in said comiauous in-line process; 
^ using an encapsulated essence in said slutxy; and 

printing an overcoating over said sluny at a subsequent 
printing station in said in-tinc process to protect said 
essence. 

35. A method as in cUdm 34 further including die step of 
printing an aqucous^ased coating over said abixxy. 

36. A method as in claim 34 Aoiher including the step of 
printing an ultraviolet coating over said slurry. 

37. A method of combining offset liihogrqihy and flexo- 
grqihic printing in a continuous in-line process con^iistng 
the steps of: 

providing a substrate; 

applying a flexographic ink to a blanket cylinder in a 
pattern with a coating head at a first flexographic 
piinting station; 
20 transftmng said pattern of flexographic ink finom «*M 
blanket cylinder to the substrate; and 
printing a waterless inkpatton over said flexographic ink 
pattern on said substrate at at leatf one sabsequeot 
offset lithogr^thic pri nti ng atatioo in said oontinoous 
^ in-line process. 

3S. A method of combining Uthogr^diy and flexogrqifaic 
printing in a continaous ifrUoe process conqaisfng the tteps 

Qt. 

printing an aqueous-based vehicle image having sus- 
pended paitides therein on a substrate at a first flexo- 
^apfalc prin^ng ifffl ti^ Hi i 
transfdring said inoage pxinted substrate to at least one 
BfMitfnnnI printing statioo in said cootitutoas in-line 
35 process; and 

printing «<*«<«'rinnai c d cred ink images oo py^ ntrd 
scbsttate over said aqueous-based vehicle image in an 
offiiet llthogya|^<! prpcess Mid at least on e *^^*f "n nl 
printing station in said in4EBe ptooesa. 
40 39. A Tn<'*hAd of combining lithogrqAy and flexogcaphic 
printing in a contiaaous in-line process oorqirising tbe steps 
of: 

(1) providing a phiraiity of sncoessive piinting stations for 
printing liquid vefakle images oa a sobsti&te In said 

^ iiHliite continuous process; 

(2) utilizing an anHox roller to tzansfer a Hgaid ink as said 
liquid vehicle to a flexognqifaic pLote i™g pt tx at least 
one of said printing statfoas; 

^ (3) piinting said Uqnid ink from said flexographic plate 
image to a substrate; 
(4) transf eaing said print>>«t ]^n^ytf Bti» yj^fa laid liquid ink 
image to a subsequent piinting statioa in said in-line 
printing process ; 
55 (5) rqieating steps (2H4) at ttftseqoeotprindttg stations 
in said in-line process to achieve a desired opacity ink 
image on said sobstnue; and 
(6) printing an ink pattern over said fiexognqddc ink 
image using an offiet litfaflgptpWf prooesik 
60 46.Ame(hodas indalm39ftiiihaindadiiig(bestEpof 
additionally pilntittg cQlored ink fmoges over said liquid ink 
image on said substrate at snbseqnettt ones of sdd printing 
statioM in said in-line prooeso. 
4L A Tnf* hn4 as in claim 40 y ha ri n said liquid Ink is an 
65 Opaque white color 



